To accomplish this for a routine biomonitoring, we propose an automated and highly accurate river macroinvertebrate classifier using evolutionary RBF networks. MD-PSO is used to find the best classifier, which is trained over a dataset of river macroinvertebrate specimens. The classifier is then used in the content-based indexing and retrieval (MUVIS) framework [6] for efficient search and retrieval of particular macroinvertebrate peculiars. Classification and retrieval results present such a delicate accuracy that can match experts' ability for taxonomic identification.
b ehavior of a bird flock when searching for food is simulated through the movements of the individuals (particles or living organisms) in the flock. The goal is to converge to the global optimum of some multi dimensional function. PSO is conceptually related to other evolutionary algorithms such as Genetic Algorithms, Genetic Programming, Evolution Strategies, and Evolutionary Programming.
In this talk, we present two novel techniques, which extend the basic PSO algorithm. The first algorithm called multi-dimensional PSO (M o PSO) [2] deals with problems in which the dimension of the solution space is not known apriori (recall that PSO and most evolutionary algorithms assume a fixed dimension). M-D PSO includes two interleaved PSO iteration processes, a positional PSO (equivalent to the basic PSO operation) followed by a dimensional PSO in which the dimension of a particle is allowed to vary. In a multidimensional search space where the optimum dimension is unknown, swarm particles can seek both positional and dimensional optima. In another application, MD-PSO was used to extract perceptual dominant colors in a content-based image retrieval application [4] .
Extracting dominant colors that are prominent in a visual scene is of utmost importance since the human visual system primarily uses them for perception and similarity judgment. In this application, dominant
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